


Conue — L@ He 3BU4aUHUMN XXOBTUM
KapJivk, SIK paHiwie 6yrno npuuHATO
rosopuTtu. Lle 3ipka, 6insa sikoi €
NnfaHeTy, WO MICTATb 6araTto BaXXKuUX
enemeHTiB. Lle 3ipKa, fika yTBOpMnacs
nicns BUbyxiB HaAHOBUX, BOHA
Gararta 3ani3om i iHWumMn
enemeHtamu. binga akoi 3amorna
ccpopmyBaTUCA Taka nraHeTHa
cUcTemMa, Ha TPeTiN NiaHeTi AKol -

3eMrli - BUHUKIO XUTTA. \
M'aTb MinbApAiB pokKiB - BiK HaLWOro
CoHuA. 3a paxyHOK 4YOro BOHO
CBiITUTL? flKa CTPYKTypa i noganbLua
eBonwuia CoHua? Akun Bnnuse
2? s ‘
CoHue - 3ipKa, HaBKOJ10 AKOI
obepTaeTbCcs Hawa nnaHeta. CepegHa
BiacTaHb Big 3emni oo CoHus, ToO0TO
BesiMKa niBBicb opoiTn 3emri,
cknapae 149,6 mnH. kM =1 a.o.
(acTpoHOMiYHa ognHULA).
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Poamipun €oHusa ayxe Benuki. Tak, "

paaiyc CoHus B 109 paziB, a maca* B
330 000 pazsiB 6inblie paaiycy i macu
3emni. A ocb cepeaHs rycCTUHa R4S
Halwloro cBiTUNa HeBefiMka - BCbOroB - ' -
1,4 pa3u GinbLie ryCTMHU BOAM.

NMoBHa KinbkKicTb e|-|e|'"|', Lo
BUNpoMiHeETLCA CoHUeM, cknaaae L
= 3,86:10°3 epr/c = 3,86:10%° Br. Lle
Bianosipae 6,5 KBT 3 KoXXHoro
KB@OpaTHOro caHTUMeTpa uoro
noBepxHi! Jlnwe ogHy ABOXMIiNbAPAHY
YacTUHY ui€l eHepril oTpumMmye 3emMns.
Ha 1 m? noBepxHi B okonuuax 3emni
wocekyHau nocrynae 1400 [x eHeprii
COHAYHOro BUNPOMiHIOBaHHA. Lia
BefIMYMHA HAa3MBAETbCS COHAYHOKO
nocTiliHoo. IHWKUMK cnoBamu,
WinNbHiCTL NOTOKY eHeprii COHAYHOro
BUNpPOMiHIOBaHHA cknapae 1,4 kBT/m2. S :
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OaHak Ha BiaMiHy Big 3eMni, pi3Hi
30HU CoHUA 00epTaloTLCA HAaBKOMO
dci 3 pizHumu weuakoctamu. Tak
TOYKU Ha eKBaTopi MaloTb nepion

ob0epTaHHA 6MM3bKO 25 Aib, Ha
wuporti 40° nepion o6epTaHHA
aopiBHIOE 27 0i6, a noobnuily

nontociB - 35 Ai6. Lle poBoanTb, WO
CoHue obepTaeTbCA He fAK 'fBepp,e
Tiflo, WBUAKICTb oGepTém-m TOYOK
Ha noBepxHi COHLS 3MeHILYETLCS

¢ BiO eKkBaTopa [0 NornKocCiB.

HaBKOJ10 BNnacHol oci. Bneplue
oGepTa‘mﬂ CoHuA cnocTepiras
Maninen no pyxy nfssiM no NoBepXHi.

CoHue, 5K i 3emns, OﬁepTﬂbCﬂ
p




CnekTp CoHus .

Cnektp CoHus HenepepBHUIA, B HbOMY CMOCTEPIiracTbcsl 6e3niy TEeMHUX
cdpayHrodepoBux niHin. PpayHrocep 6y n@pumnM, XTo onucas TeMHi fiHil
Ha T1i 6e3nepepBHOro cnekTpy coHsa4yHoro ceitna B 1814 poui. Lli niHii B
cnekTpi COHLSA YTBOPIOKOTLCA B pe3ynbkTaTi NornMHaHHA KBaHTIB cBiTNna, fike
BMXOAMUTL 3 LieHTpanbHUX obnacten CoHus, XONOAHILUMMMN 30BHiLUHIMK
LiapamMu COHAYHOI aT*occbepM. 3a UMMM RiHIAMM | BU3Ha4YatoTb XiMiYHUK

cknag CoHua. OcHOBHI enneMeHTU Ha COHLUi — BOAEHb i reniun.
L 2

Bnnsbko 9 % eHeprii B
COHAYHOMY CNeKTpi s 11 e e
npunanac na T T T e e e e e e
yneTpadionetoBe s ‘ S
BUMPOMIHIOBaHHA 3
OOBXWHaMM XBUJIb BiA, e St G S S 8 2 S —
100 oo 400 HM. PewTa e e e
eHeprif po3aineHa - i s e s e iy o o e i
NMPUOSIM3HO NOPIBHY MiX
Buanmoro (400-760 Hm) i
iHppauyepBOHOIO
(760-5000 M) o6nacTAMM,
& CTIEKTPY.
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CoHue - PO3XapeHa ra3oBa .I_l. iﬂ nOBQPXHe,-O

Kynsd, Temneparypa B -
LLeHTPi AKOro HacCTiNbKK o
BUCOKa, WO TaM MOXYTb I nadiative envelope
BiAOyBaTuca TepmosiaepHi e

peakuii. Y ueHTpi CoHusnA | / ‘
Temneparypa gocsirac 15 o (N
000 000 K, a Tuck B 200 000 R i O\, POSPIICIE
000 000 aTm. Bop,eHb Ta i B N A

renin TyT CTUCHY
ryctuHu 150 000 KrIM

Convective
envelope

Chromosphere

CoHue - ccpepuyHo
¢ CMMeTpu1YHe Tino, wo

3HaxoAUTbLCS B piBHOBa3i.
LLlinbHiCcTb | TUCK WBMAKO
HapoCTaKTb Yrnuo;
3pOCTaHHA TUCKY o
MOSICHIOETLCA Baroko ycix ;
BULLe pO3MilLEeHUX WapiB. Y |
KOXHi BHYTPILLUHIN TOYLi
CoHLA BUKOHYETLCA YMOBaA - .
rigpocTaTuyHol piBHOBaru -
TUCK pO3XXapeHuXx rasie* :
YPiBHOBaXy€TbCA ®
rpaBiTalinHUM TAXIHHAM.
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Y ueHTpanbHin o6nachl (TpeTuHa n |.D. I'IOBCPXH ero

pagiycy) - sapi - BinbyBarTbca
Tepmoa.q'epl-li peakuii CUHTe3y renito.

Xpomocd epa
doTocdepa

Nokn TemnepaTypa BUCOKa - OinbLue
2 MiNbWOHIB rpaayci., - eHeprisa Big
Aapa nepeHoCUTbLCA
nepeBUNpPoOMiHlOBaHHAM (POTOHIB —
Lie npomMeHMcTa 30HaoHa
TArHeTLCHA NPUONN3HO A0 BiACTaHI

Ao 213 papiycy Cohus. .'t \ y 4 O

Mpu6nusHo 3 BigcTaHi 2/3 R T g Gai — [ opons
3|-|%xo.qMTbc;| KOHBEKTUBHA 30Ha. ¥ e Y,
LMX LWapax Hernpo3opicCTb Ppe4OBUHMU
CTa€ HaCTINIbKN BEeJIMKOK a TUCK
rasiB HacCTiNbKU 3MEeHLIYEeTbCH, Lo
BUHUKaIOTb BefIMKOMacLuTabHi
KOHBEKTUBHI pyxu (nigHiMaHHSA
raps4mx i onyckaHHs1 XorioaHNXx-
lwapiB pe4yoBuHU). KOHBEKTUBHA
30Ha 3aKiHYYyETbCA HAa BUOAUMIN Mporybepaney
noBepxHi CoOHUS, Ae NOYUHAETLCS

gCOHsAYHa aTMocdepa

30Ha
KOHBE KUK

30Ha
paauaLmu

Aapo



KOHBEKTMBHA 30HA nporybepanu

b

xXpomocdepa

nMPoOMEeHMUCTa
30HAa

KOpOHa

COHAMHI
NNAMK

| doroccepa

rPaHynALiA NOBEepXHi



TToBepxHs

Cnixyni

EnemeHTH

CTRYKTYpH
Xpomoceep
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Xpomocibepa

‘6666666—“6’8336‘5666 | Gorockepa

@ @ @ 0000000

30Ha
,\ m m | KoHgexvaH
ereMeHTH




dotocpépa

Csitno CoHuA, sike MM 6a4YMMO, BUHUKAE B MOFrO TOHKOMY 3OBHiLLIHbOMy wapi —
HWXYOMY LIapi COHAYHOI atTMocdepun - AKMN Ha3UBAETLCA cbomccbeporo
ToBwmHa yboro wapy 0,001R =700 km.

Yca CbOTochepa CoHU#A CKNadaeTbCA 3i CBITNNX 3epPHATOK, OyNnbOaLloK -
rpaHyn. Po3mipu rpanyn HeBenuki, 100062000 km, Biac¥aHb MiXK HUMM -
300-600 km. Ha CoHui cnOCTepiraeTbc;l OAHOYaCHO ONMU3bKO MiNTbMOHA
rpaHy”n. KoxHa rpaHyna |C|-|ye AeKinbKa XBUJIUH. Y rpaHynax pe4yoBuHa
NiAHIMaETLCA, a HABKONO HUX - ONYCKAETLCA "paHynﬂum NPoOAB KOHBEKLIil

« B rmuowunx wapax CoHus.
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®oTocmepHi YTBOpeHHS
e .

MepioanyHo y dpotocepi To 3'aBnNAOTLCS, T®
3HUKaKOTb . Po3mipu nnam B
cepeaHbomy csraroTb 40 000 KinomeTpiB
(BTpOE GOinblue 3emni), npoTe AesiKi BENUKi .
nnsamu gocsirarotb 180 000 kKm. ’

3asBuuait NNamm BI/II’KaI-OTb rpynamu.
KinbkicTb nnam Ta ix rpyn nepiognyHo
3MIiHIOETLCS, TOMY AN XapaKTepPUCTUKU
NNsIMOTBOPHOI AisnbHocTi CoHus sBeneHo
* 4ncno Bonbda: '

W=10g +f
Ae g — KinbKicTb rpyn nnam, f — 3aranbHa
KiNbKiCTb yciX nnsAmM Ha Aucky CoHus Ha
Llei MOMEHT. ,
CynyTHMKaMM NAsiM € ACKpaBi CBiTni
YTBOPEHHS — .’

>

.

2001/03/29 09:36'0

&> e
'\Jov 7
L
Nov
i
-

\
’ ’
v. 10
.
-
' \
/
12

t
Nov

ks ht
Nov. 14



3‘a KOHTPACTOM 3 HaBKOJTULLUHIMU .qinaﬂx'amu
NJAMU TEMHILWI, 60 TemnepaTypa y HUX
pocsirae nuuwe 4500 K — nopiBHAHO 3
HaBKOJNMUWHbOK TemnepaTtyporo 6000 K.

Y BeNnuKux nnsimax BUAAns0Tb TeMHiwe a4po |
CBiTRiWYy NiBTiHb. Yac xuTTa nnam — Big
KiNNbKOX roAMH 00 KiNIbKOX MicsiLliB.

NMNosaBy NnAM NoB'A3yOTH 3i 3POCTaAHHAM Y#
LbOMY Micli MarHiTHOro nons , sike raribMmye
BUXiZ rapsiyoi COHAYHOT Pe4OBUHU 3 Hagp
CoHuA — came Yyepes3 Ue TemnepaTtypay .
nnaMax HMx4ya. ’




.

lNoBepXxHsi COHLA NOCTINHO

YB

nynbcye. Yepes ue y COHAYHINs
aTMDC(bepI MOLWMPIOOTLCSA
aKyCTUY4HI XBUJli 3 4OBXWHOK B
AeKiNnbKa TUCSAY KirilomeTpis,
noAibHi 40 3BYKOBUX XBUJSb B
noBiTpi. KonnBaHHA MalOTb
pe30HaHCHUU XapakTep i
MaloTb nepioa 61M3bKO 5
XBWUJINH."

€pPXHIX Wapax COHAYHOI
atmocdepu xBuni, WO BUHUKIU
B KOHBEKTUBHIWU 30Hi i Y
¢doTtocepi, nepenaroTb
COHSIYHIN PEeYOBUHI YaCTUHY
MeXxaHi4YHOI eHepril
KOHBEKTUBHUX PYXIB |
NPOBOKYIOTb HarpiBaHHA rasis
HacTynHuX Wapie aTMoccepm -
xpomocq)epu | KOpoHu. B
pe3ynesraTi BepXHi wapu
¢oToccepu 3 TemnepaTyporo
6]1M3bKO 4500 K BMABNAKOTLCSA

Hal‘/'lxono.quummw Ha COHu,i
AK yrnmo, Tak i Bropy Big HUX
TemMnepartypa rasis LUBUAKO
pocTe.

Ceniocencmotoris

35 pHen

25 pHen
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Xpomocdepa COHUA — HACTIHNA Wwap
XPOMOCCPZPCL COHsIYHOI aTMocdepH, 4
po3TawioBaHuu Hap doToccepoto.
.

Xpomocdepy BUAHO TiNbKU B
MOMEHTU NOBHUX COHAYHUX ¢
3aTeMHeHb. Micsiub NOBHICTIO

’ 3akpuBae dotocdepy, i

“XpomMocdrepa cnanaxye, sk
HeBesnKe Kinbue ACKpaBo-
4YepBOHOrO KONbOpPY, OTOYEHe

- NepnuHHo-6ingto Koponoro
Xpomocdrepa Agicrana cBolo Ha3By
came i3-3a LUboro siBMwa (B
nepeknagi 3 rpeubKol -
"3abapBrneHa ccepa”).

Po3mipu xpomocdepu 10- 15 T™MCAY
\ KinomeTpiB, a WiNbHICTL Pe4OBUHM
i B COTHI TUCAY pa3iB MeHLua, HiXY «
ébOToccbepl ¢ -



pocte — Bifg 4500 K Ha mexi 3
c¢dotocheporo oo 100 000 K y BepxHix
il wa@ax. 3pocTaHHA TemnepaTypu
NOSICHKETLCA A€ MArHiTHUX NoniB i
XBWUJ1b, MPOHUKaKUYNX B Xpomocqgepy
I3 30HN KOHBEKTUBHMUX pyXiB. TyT
HarpiB BiaOyBa€eTbCA, SIK B
N_l'H(pOXBMnbOBiﬁ |:|e;|i, TiNbKKN
riraHTCbKUX pPo3MipiB. &

-

Ha kpato xpomocchepu cnocrepirarotbcs

_#BUcCTynarui A3UYKU NONyM'sl - CriKysnu

~ /= BUTAFHYTi CTOBMNYMKM 3 YLLiSIbHEHOrO
rasy. Temnepartypa 4umMx CTpyMeHiB y
2-3 pa3u BULLa, HiXX TemnepaTypa
¢doTtoccpepu. fliameTp OCHOBMU CNiKynNun
— po 3000 kM, yac XutTta — 0o.5

XBUJINH. @ \

-
XPOMOCCPQPO‘ Temneparypa B xpoMocdepi uimako

.
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XpOMOCPepH| cnanaxm .

HaMrpaHAio3HilLMMKM aKTUBHUMM
YyTBOPEHHSAMU Yy Xpomocepi
€ XpomMocdepHi cnanaxuv — g
panToBi BUKWAN BeNU4Ye3HOI
. KinbkocTi eHeprii,

~,  HaKOMWU4eHOI Y MarHiTHomy
nosi akTUBHOI 30HU. 3a Yac
ofHoro cnanaxysCoHue
BUAINAE eHeprilo, piBHY
KinbKOCTi eHepril, Lo I
oTpumye 3eMnis 3a Linuii pik.

TpuBanicTb HeBeJIMKUX cnanaxis
5-10 XBUITUH, HAUNOTYXHILWNX
— A0 Kinbkox roauH. lNia.4yac
Takux cnanaxiB y npocrTip
BUKUOAETbLCA Benn4yesHa

* eHepriii (enBKTpoHiB,
NPOTOHIB, HEUTPOHIB, anba-
YaCcTMHOK) Ta NOTY>XHa Ao3a
pegTreHiBCbKoro Ta rama-
BUMPOMiHIOBaHHSI.

KinbKiCTb YaCTUHOK BUCOKUX . °
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(PepHi Lnanaxu

Xpomoc
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*COHAaYHa KOpOHa ®

MaKCKMMyYM COHAYHOI aKTMBHOCTI

.

Hanpo3pigxeHiwa i HaMrapsaJiwa 4yacTuHa
COHAAYHOI aTMocchepu — - -
BEPXHil LWap COHAYHOI aTmocdepwu. MiHIMYM COHAYHOT aKTUBHOCTI
BoHa npocTexyeTbCcs Bif, COHAYHOrO > S o Y
AVCKY A0 BificTaHel B AeCATKU : — :
COHsIYHMX pagiyciB, NOCTYNOBO
nepexoasyun y KOCMi4HUM NpocTip. o
KopoHa He Mae 4iTkux o6p#uciB, il
BUrNA4 3MiHIOETLCA 3 Yacom.

CnocTepiratu KOPOHY MOXHa nig 4yac
COHAYHUX 3aTeMHEeHb.







"CoHa4Ha KOPOHC(

Kopowxa
Xpomoctherpe
Poroctiepa

KOHBEKTHEHE 30H3

30H8 PANIOEKTHEHOCT!

Appo

' i L

1 ] 1
Temneparypa (Maw.K] 001 01 1 10 100

He3Baxar4uun Ha cunbHe rpasiTtauinHe none CoHuA,
iCHyBaHHS COHSIYHOI KOPOHU MOXJIUBE 3aBASKU
BEJINYE€3HUM LBUAKOCTAM pyXy ii YacTok. KopoHa
Ma€ TemMnepaTtypy O65IM3bLKO MifibMOHA rpap,ycua |
CKrnapaeTbCsA 3 BUCOKOIOHI30OBaHOro ras
MoxxnnBo, NPUYNHOIO ' TaKOI BUCOKOI Te epaTpr
€ NoBepxHeBi BUKUAU COHAYHOI PEYOBUHU Y
BUrNaail netenb i apok. MinbinoHn KonocanbHUX
doHTaHIB NepeHOCATbL B KOPOHY PEeYOBUHY, &
HarpiTy B rMUOMHHMX Wwapax CoHus.




- . .
.. TTpOTybepaHLUi y KOpOHi ¢
y lNpoTtybepaHusMn Ha3MBaKOTbLCA BeFIMYE3Hi
yTBOpPEeHHS1 B KopoMi COHLUA — BUKMAM rasy, Lo

pyXarTbCs Y MarHiTHOMy noni no ayronogioHux
TPaAEKTOPIAX. .

MNMpotybepaHui »xénOp,Hi | WiNbHi YTBOPEHHS 3

' Temnepatyporo 6nm3bko 20 000 K. L{enxi’s HUX
iCHYI0Tb AeKinbKa micauis, iHWi 3'ABnA0TLCA nopaa 3
NAssMaMM, pyxarTbCA 3 WBUAKOCTAMM 6nmsbko 100
KM/C i icHYIOTE AeKinbKa TWKHiB. OKpeMmi
npoTybepaHLUi pyxaroTbCca 3 We OiNblnmm
LUBUAOKOCTAMM | HecnoAiBaHO BUOYXaloTb; BOHMU
Ha3MBalTbCS epPyNnTUBHUMM. \

Po3mipu npotybepaHuiB MOXYTb OyTH pPisHUMM.

TunoBun npotybepaHeUub Ma€e BUCOTY ONU3bLKO .

40 000 Km i u.mpﬂl-ly 6nunabko 200 000 kM. lyronoAnioHi

RpoTybepaHui gocararoTb po3mipis 800 000 km.

P 3apei—:CTpOBaHi i pekopAcmeHu cepen npotyobepaHuis,
 IX po3mipu nepesuwyBanu 3 000 000 km.




"COHaYHUIA BiTep .

CoHue € AKepenom nNocTiHOro NOTOKY
YyacToK. HeMTpuHO, eNneKTPoHMU,
NPOTOHMU, anb@a-4acTKn, a TaKoX
BaXX4i aTOMHIi sapa BCi pa3om
CKragaroTb KOPNyCKynspHe
BUNnpomMiHroBaHHA CoHuA. 3Ha4yHa
YyacTUHa:.LboOro BM'OMiHI-OBaHHFI (3
OinbLl MeHLW Ge3nepepBHUM
BUTIKAHHAM NJia3smMun, Tak 3BaHUM

, WO €

NPOAOBXEHHAM 30BHILWHIX WapiB &

#COHSAIYHOI aTMocdepu, - COHAYHOI
KOpoHMU. NMobnusy 3emni noro
WBUAKICTbL cknapae 3a3su4vam 400-500
Km/c. MNoTik 3apaaKeHUX 4acToK
BUKMpaeTbcqa 3 CoHuA yepes
KOpOHanbHi gipu - obnacrti B
atmocdepi CoHUA 3 BiAKPUTUM B
MiXKnJTaHeTHUN NPOCTIP MarHiTHUM
nosnem. ) .

Pi3Ki 3MiHM NOTOKY COHAAYHQrO BiTpY
(cnpnumnHeHi cnanaxamu Ha CoHui),
BUKINUKaKOTb 30ypeHHs reaMarHiTHoro
nona 3emni - '

Artist Rendition of Solar Wind
Created by K Endo

Photo Courtery of Prol Yohruke Kamide Matienal Seophysical Data Center |
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